Local fibroblast proliferation but not influx is responsible for synovial hyperplasia in a murine model of rheumatoid arthritis.
Synovial fibroblasts play crucial roles in inflammation and joint destruction in rheumatoid arthritis (RA). How they accumulate in the RA joints remains unclear. This study was conducted to discern whether cellular influx from the outside of the joints and local proliferation are responsible for synovial fibroblast accumulation in an animal model of RA. We found that synovial fibroblasts were identified as GFP+ cells using collagen type I alpha 2 (Col1a2)-GFP transgenic reporter mice. Then, bone marrow transplantation and parabiosis techniques were utilized to study the cellular influx. Irradiated wild-type mice were transplanted with bone marrow from Col1a2-GFP mice. Col1a2-GFP and wild-type mice were conjoined for parabiosis. The transplanted mice and the parabionts were subjected to collagen antibody-induced arthritis (CAIA). We found no GFP+ cells in the hyperplastic synovial tissues from the transplanted mice with CAIA and from the wild-type parabionts with CAIA. Furthermore, normal and CAIA synovial tissues from Col1a2-GFP mice and from fluorescent ubiquitination-based cell cycle indicator (Fucci) transgenic mice, in which cells in S/G2/M phases of the cell cycle express Azami-Green, were studied for Ki67, a cellular proliferation marker, and vimentin, a fibroblast marker, expression. The percentages of Ki67+/GFP+ and Azami-Green+/vimentin+ cells in the CAIA synovial tissues were higher than those in the untreated synovial tissues (34% vs. 0.40% and 19% vs. 0.26%, respectively). These findings indicate that local fibroblast proliferation but not cellular influx is responsible for the synovial hyperplasia in CAIA. Suppression of proliferation of the local synovial fibroblasts should be a promising treatment for RA.